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Abstract of JP200400291 1 

PROBLEM TO BE SOLVED: To form a plating 
film which has tight adhesion with a magnet 
base material. 

SOLUTION: In the surface treatment method 
for a rare earth magnet 1 , the surface of a rare 
earth magnet composed of rare earth 
elements consisting essentially of Nd, 
transition metals consisting essentially of iron, 
and B is melted, and is thereafter rapidly 
cooled, and a protective layer is formed on the 
rapidly cooled layer by a plating method. 
Further, as the melting method, a laser beam 
can be used, and the rapidly cooled layer can 
be composed of an amorphous layer 2, and 
the protective layer can be composed of a 
strike Ni plating layer 3 and an electrical Ni 
plating layer 4. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The surface treatment approach of the rare earth magnet characterized by quenching in the surface 
treatment approach of the permanent magnet which consists of the rare earth elements which use Nd 
as a principal component, a transition element which uses iron as a principal component, and B after 
fusing the front face of said permanent magnet, and forming a protective layer in the front face of a 
quenching layer by the galvanizing method. 
[Claim 2] 

The surface treatment approach of the rare earth magnet according to claim 1 characterized by 
performing said melting approach using a laser beam. 
[Claim 3] 

The surface treatment approach of the rare earth magnet according to claim 1 or 2 characterized by 
for said quenching layer being an amorphous layer and said protective layers being a strike nickel 
plating layer and electric nickel plating layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Inventionl 
[0001] 

[Field of the Invention] 

This invention relates to the surface treatment approach of the high energy product rare earth magnet 

daL log r g?ng maSnetlC 8 8ear ° fanAC S£rVO m ° t0r ' 3 Hnear ™ t0r ' 3,1(1 * e hard ^ 

[0002] 

[Description of the Prior Art] 

magnet ingredient which consists of the rare earth elements which use Nd 
as a principal component, a transition element which uses iron as a principal component and B is 
used abundantly as strongest magnet with the energy product of the current highest at the motor for 
industrial use etc since the rare earth elements which are iron and an activity metal as a component 
are included, with the moisture in air, rust is produced and magnetic properties tend to fall For this 
reason, rust-proofing film, such as plating and paint, is used for the front face, forming 
In it, how to form a protective coat by the galvanizing method is shown in drawing 4 . Drawing 4 is 
the cross section showing the conventional rare earth magnet, nickel strike plating layerTbv"^ 
electrolysis is formed in the front face of a rare earth magnet 1, and electric nickel plating layer 4 is 
formed on it for example, JP,05-082322,A). In this case, as pretreatment of plating, by the surface 
treatment method wet [using a water solution ], adjustment of a magnet base is performed and the 
plating coat is formed after that. 
[0003] 

[Problem(s) to be Solved by the Invention] 

However by the above-mentioned conventional approach, the rare earth magnet front face at the 
time of plating pretreatment changes, as shown in drawing 5 . As for the Nd2Fel4 B phase whose 5 
is the main phase in magnet material, and 6, a Ndl Fe4 B4 phase and 7 are Nd rich phases. That is 
the activity Nd rich i phase 7 dissolves in the electrochemistry target which exists in the boundary of 

£oh P , t ?i d2 I 614 B f haSC 5 int ° P rocessin 8 ^ uid Preferentially. For this reason, there wL a 
problem that the adhesion between the plating coat which the fixing force of the grains of the main 
phase declines and is formed after that, and a magnet base became low. Therefore, by the motor 
which pasted up the magnet after plating on the motor core, the nonconformity that a magnet 
exfoliated in the interface of a plating coat and a magnet base might be produced according to the 

KSS^Sasr" expansion contraction and ^ high - speed revo,ution at time of 

forT^ ~ magnet raw material 

[0004] v 5 

[Means for Solving the Problem] 

fL° rd ^!° SOlVC ^ above - mentioned P^blem, in this invention, it quenches, after fusing the front 
face of the permanent magnet ingredient which consists of the rare earth elements which use Nd as a 
principal component, a transition element which uses iron as a principal component, and B and the 
plating layer for protecting a magnet base is formed on this melting layer. If melting quencnfng onl 
of the front face of a rare earth magnet is carried out, since a chemical-resistant good amorpnous 
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ayer will generate on a magnet front face and a magnet base will be protected in this amorphous 
layer, m case it is plating pretreatment, the fixing force of the particle of the main phase does not 
decline. Moreover, since a plating coat is formed on an amorphous layer, it does not produce 
lowering of the adhesion force of a plating coat, either. 

Although it considers as the approach of carrying out melting quenching of the magnetic front face 
and there are various approaches, the approach of using a laser beam is most suitable as an approach 
of fusing only a magnet surface layer, without raising the temperature of a magnet body since 
[0005] bC COnCentrated ° n 3 minute part while bein § able to Process in atmospheric 'air. 
[Embodiment of the Invention] 

The operation gestalt of this invention is explained based on drawing. 

The cross section of the rare earth magnet which produced drawing 1 by the surface treatment 
approach of this invention, and drawing 2 show the enlarged section mimetic diagram of the surface 
treatment section. 2 is an amorphous layer and other signs are the same as the former 
In order to fuse the front face of the rare earth magnet 1 which consists of the rare earth elements 
iron, and B which use Nd as a principal component, the laser-heating equipment shown in drawing 3 
was used- The laser-heating equipment of drawing 3 consists of the laser light source 9, the optical 
system 10 which converges a laser on a narrow beam and X-Y stage 12 which moves a rare earth 
magnet to the 2- way of X Y, and its controller 13. 

After fusing the front face of a rare earth magnet by using the YAG laser of maximum output 100W 
tor the laser light source 9, and changing the passing speed of the X-Y stage 12, a laser output and 
the pulse number per for 1 second, it adjusted so that it might quench and an amorphous layer 'with a 
thickness of about 1 5 micrometers could be formed. 

It quenched and the amorphous layer was formed, after fusing the front faces of all the 6th page of a 
magnet. Then, alkaline degreasing, electrolytic degreasing, and acid-washing processing were 
performed, it was immersed into the plating liquid containing Chlorination nickel and a hydrochloric 
acid, and strike nickel plating was performed. Electric nickel plating was performed to 20 
micrometers of thickness after rinsing in the plating liquid containing a sulfuric acid nickel 
Chlorination nickel, and a way acid. 

The sample which performed surface etching by the wet method, alkaline degreasing, and activation 
and performed strike nickel plating and electric nickel plating on the same conditions as an example' 
like the conventional nickel plating rare earth magnet as an example of a comparison was also 
produced ( drawing 4 ). 

The epoxy adhesive was used for the steel block and both nickel plating rare earth magnet of this 
example and the example of a comparison was pasted up, respectively. Shear peel strength was 
investigated for adhesives after heat hardening. Moreover, the blemish which reaches to a magnet 
base was put into nickel plating film in the phi 10mm configuration, and the rod made from phT 10mm 
carbon steel was stuck on this with epoxy system adhesives. After carrying out heat hardening of the 
adhesives, the magnet was pulled and it fixed to one side of a testing machine, and it has already 
fixed to one of the two, the rod was pulled apart, and the adhesion reinforcement of a plating coat 
was investigated. & 

The result is shown in a table 1. A table 1 is the average which measured the shear peel strength and 

adhesion reinforcement of the plating film of nickel plating rare earth magnet. 

[0006] 

[A table 1] 







ftog&frag (kgg/cm 2 ) 




2 8 5 


5 8 0 




10 8 


3 7 2 



[0007] 
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All exfoliations of the rare earth magnet of this example were produced the interface of adhesives 
and nickel plating coat, and inside the adhesives layer, and all exfoliations were produced in the 
magnetic front face and the interface of a strike nickel plating coat about the example of a 
comparison. 

The example of this invention has the adhesion better than a table 1 between a magnet base and 
nickel plating, and it was able to be made stronger than the mechanical strength of the adhesives 
itself. For this reason, adhesives were used for Rota of a motor, and even if it rotated at high speed it 
did not exfoliate [ installation and ] from the interface of a magnet and a plating coat. 
In addition, in this example, as an approach of carrying out melting quenching of the magnet front 
face, and forming an amorphous layer, although laser was used, even if it puts in a work piece into a 
vacuum, it applies an electron beam and it fuses a front face, the same effectiveness is acquired In 
addition, if it is the approaches of giving the energy which fuses only the front face of a rare earth 
magnet, such as the approach of fusing a front face using the spark by discharge, the effectiveness of 
raising the adhesion of a magnet front face and the plating film as well as the example of this 
invention will be acquired. 

Moreover, although electric nickel plating coat was formed in the magnet front face in this example 
a plating coat is not limited to the electrolysis plating of nickel, it is the metal which can form a 
metallic film with electrolysis plating or nonelectrolytic plating from water solutions, such as Cu 
and Ag Au, Cr, and if a resistance to environment is good, the protective effect of the same adhesion 
as nickel plating and a magnet base will be acquired 
[0008] 

[Effect of the Invention] 

Since the good plating protective coat of a magnet base and adhesion can be formed according to the 
surface treatment approach of a rare earth magnet according to claim 1 as stated above, the 
nonconformity of exfoliating in a magnetic base and the interface of plating according to the 
centrifugal force at the time of the expansion contraction at the time of the heat hardening after 
adhesion to a motor core or a high-speed revolution of a motor is not produced. For this reason, a 
reliable AC servo motor and a reliable linear motor can be manufactured. Moreover, since melting 
quenching processing on the front face of a magnet for forming the good plating film of adhesion 
can be performed in atmospheric air according to the surface treatment approach of a rare earth 
magnet according to claim 2, a rare earth magnet with a plating coat can be manufactured cheaply 
[Brief Description of the Drawings] ' 

[Drawing 1 ] The mimetic diagram of the rare earth magnet cross section produced by the surface 
treatment approach of this invention. 

[Drawing 2] The enlarged section mimetic diagram of the surface treatment section in drawing 1 
[Drawing 3] The block diagram of the laser-heating equipment used for the surface treatment of this 
invention. 

[Drawing 4] The mimetic diagram of the rare earth magnet cross section produced by the 
conventional surface treatment approach. 

[Drawin g 5] The explanatory view explaining the mechanism of poor adhesion of the conventional 
rare earth magnet. 

[Description of Notations] 

1 Rare Earth Magnet 

2 Amorphous Layer 

3 Strike Nickel Plating Layer 

4 Electric Nickel Plating Layer 

5 Nd2Fel4 B Phase 
6NdlFe4 B4 Phase 

7 Nd Rich Phase 

8 Power Source for Laser 

9 Laser Light Source 

1 0 Optical System 

1 1 Laser Beam 
12X-Y Stage 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram of the rare earth magnet cross section produced by the surface 
treatment approach of this invention. 

[Drawing 2] The enlarged section mimetic diagram of the surface treatment section in drawing 1 
| Drawing 3] The block diagram of the laser-heating equipment used for the surface treatment of this 
invention. 

[Drawing 4] The mimetic diagram of the rare earth magnet cross section produced bv the 
conventional surface treatment approach. 

[Drawing 5] The explanatory view explaining the mechanism of poor adhesion of the conventional 
rare earth magnet. 

[Description of Notations] 

1 Rare Earth Magnet 

2 Amorphous Layer 

3 Strike Nickel Plating Layer 

4 Electric Nickel Plating Layer 
5Nd2Fel4BPhase 
6NdlFe4 B4 Phase 

7 Nd Rich Phase 

8 Power Source for Laser 

9 Laser Light Source 

1 0 Optical System 

1 1 Laser Beam 

12 X-Y Stage 

13X-Y Stage Controller 
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[Drawing 1] 




fDrawing 2] 
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[Drawing 3] 
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